A nonlinear theory of quantum Brownian motion in classical environment is developed based on a thermodynamically enhanced Schrödinger equation [1]. Since the included local entropy and action depend on the wave function, it is a nonlinear Schrödinger equation. Therefore, the superposition principle is not valid anymore and the energy levels of the Brownian particle permanently change in time. The entropy represents an original thermodynamic DFT potential and some specific statistical properties of the Brownian particle can be modeled via its dependence on the probability density. For instance, the Boltzmann entropy leads to the logarithmic Schrödinger equation. The action induces frictional decoherence, which is similar to that in the Schrdinger-Langevin equation. This nonlinear Schrödinger equation is transformed via dissipative Bohmian mechanics into a nonlinear quantum Smoluchowski equation, which is proven to reproduce key results from the quantum and classical physics. The application of the theory to a free quantum Brownian particle results in a nonlinear dependence of the position dispersion on time, being quantum generalization of the Einstein law of Brownian motion. At large time the dispersion tends asymptotically to the Einstein law, while at short time a purely quantum expression holds. The characteristic time of decoherence, proportional to the square of the thermal de Broglie wavelength divided by the Einstein diffusion constant, marks the transition from quantum to classical diffusion. For shorter times the classical Einstein law violates the Heisenberg principle due to the equilibrium momentum dispersion. According to the present theory, the non-equilibrium momentum dispersion exhibits non-exponential decay in time. It satisfies the Heisenberg principle at any time and reduces at infinite time to the well-known equilibrium momentum and position dispersions. This non-equilibrium expression describes the spreading of a Gaussian wave packet continuously monitored by the thermal bath. This happens via reversible and irreversible entropy changes, which according to the Shannon theory are equivalent to information exchange. Therefore, the measurements are not a privilege of the human being only.
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They exist in any open system divided to observable subsystem and non-observable environment.
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